The structure of the title compound, [Cr(NCS) 2 (C 2 H 8 N 2 ) 2 ] 2 [ZnCl 4 ], has been determined from synchrotron data. In the asymmetric unit, there are four independent halves of the Cr III complex cations, each of which lies on an inversion centre, and one tetrachloridozincate anion in a general position. The Cr III atoms are coordinated by the four N atoms of two ethane-1,2-diamine (en) ligands in the equatorial plane and two N-bound NCS À anions in a trans arrangement, displaying a slightly distorted octahedral geometry with crystallographic inversion symmetry. The Cr-N(en) and Cr-N(NCS) bond lengths range from 2.0653 (10) to 2.0837 (10) Å and from 1.9811 (10) to 1.9890 (10) Å , respectively. The five-membered metalla-rings are in stable gauche conformations. The [ZnCl 4 ] 2À anion has a distorted tetrahedral geometry. The crystal structure is stabilized by intermolecular hydrogen bonds involving the en NH 2 or CH 2 groups as donors and chloride ligands of the anion and S atoms of NCS À ligands as acceptors.
Chemical context
The study of geometrical isomers in octahedral transition metal complexes with bidentate amines has been an area of intense activity and has provided much basic structural information and insights into their spectroscopic properties. Ethane-1,2-diamine (en) can act as a bidentate ligand to a central metal ion through its two nitrogen atoms, forming a five-membered ring. The [Cr(en) 
+ (where L is a monodentate ligand) cation can form either trans or cis geometric isomers. Infrared, electronic absorption and emission spectral properties are useful in determining the geometric isomers of chromium(III) complexes with mixed ligands (Choi, 2000a,b; Choi et al., 2002 Choi et al., , 2004a Choi & Moon, 2014) . However, it should be noted that the geometric assignments based on spectroscopic studies are much less conclusive. In addition, NCS À is an ambidentate ligand because it can coordinate to a transition metal through the nitrogen (M-NCS), or the sulfur (M-SCN), or both (M--NCS-M). In general, hard metals such as chromium, nickel and cobalt tend to form metal-NCS bonds, whereas the soft metals such as mercury, rhodium, iridium, palladium and platinum tend to bind through the S atom. The oxidation state of the metal, the nature of other ligands and steric factors also influence the mode of coordination.
Here, we report on the synthesis and structure of [Cr(en) III atoms are located on crystallographic centers of symmetry, so these complex cations have molecular C i symmetry. The spatial configuration of the bidentate en ring is a stable gauche form, which has been observed in other compounds (Brenčič & Leban, 1981; Choi et al., 2010) . The carbon atoms in the en ring are arranged symmetrically above and below the plane defined by the chromium and the en nitrogen atoms. The two Cr-en rings are in and conformations as the Cr III atom occupies a special position with inversion symmetry. The Cr-N bond lengths for the en ligand range from 2.0653 (10) to 2.0837 (10) Å , in good agreement with those observed in trans-[Cr(en) 2 F 2 ]ClO 4 (Brenčič & Leban, 1981) , trans-[Cr(en) 2 Br 2 ]ClO 4 (Choi et al., 2010) , trans-[Cr(Me 2 tn) 2 Cl 2 ] 2 ZnCl 4 (Me 2 tn = 2,2-dimethylpropane-1,3-diamine) (Choi et al., 2011) and trans-[Cr(2,2,3-tet)F 2 ]ClO 4 (2,2,3-tet = 1,4,7,11-tetraazaundecane) (Choi & Moon, 2014) . 
Supramolecular features
In the asymmetric unit, a series of N-HÁ Á ÁCl and C-HÁ Á ÁCl hydrogen bonds link each anion to the four neighbouring cations, while N-HÁ Á ÁS and C-HÁ Á ÁS contacts interconnect the complex cations ( Fig. 2 , Table 1 ). An extensive array of additional, similar contacts generate a three-dimensional network of molecules stacked along the a-axis direction. 
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Synthesis and crystallization
All chemicals were reagent-grade materials and were used without further purification. The starting material, trans-[Cr(en) 2 (NCS) 2 ]ClO 4 was prepared according to the literature (Sandrini et al., 1978) . The crude perchlorate salt (0.10 g) was dissolved in 5 mL of 0.1 M HCl at 333 K and added to 2 mL of 6 M HCl containing 0.3 g of solid ZnCl 2 . The resulting solution was filtered and allowed to stand at room temperature for two days to give red crystals of the tetrachloridozincate salt suitable for X-ray structural analysis.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Hydrogen atoms bound to carbon or nitrogen were placed in calculated positions (C-H = 0.95, N-H = 0.91 Å ), and were included in the refinement using the riding-model approximation with U iso (H) set to 1.2U eq (C, N).
Acta Cryst. (2015). E71, 100-103 research communications (Brandenburg, 2007) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and publCIF (Westrip, 2010) . (9) 0.01064 (9) 0.00290 (7) 0.00053 (7) −0.00174 (7) Cl2E 0.01069 (9) 0.00975 (9) 0.01296 (9) −0.00072 (7) −0.00204 (7) −0.00320 (7) Cl3E 0.00939 (9) 0.01256 (9) 0.01027 (9) 0.00166 (7) −0.00291 (7) 0.00272 (7) Cl4E 0.01084 (9) 0.01095 (9) 0.00978 (9) −0.00068 (7) −0.00084 (7) 0.00329 (7)
Special details
Geometric parameters (Å, º)
Cr1A-N3A 
